The first evidence for a cofactor necessary in acetate metabolism was provided by Nachmansohn and Machado (13) who discovered a soluble enzyme system in extracts of brain tissue which catalyzed the acetylation of choline in the presence of adenosine triphosphate (ATP). Lipmann (8) and Kaplan and Lipmann (5) described an enzyme system in extracts of pigeon liver which catalyzed the ATP and coenzyme A (CoA) dependent acetylation of sulfanilamide.
The first evidence for a cofactor necessary in acetate metabolism was provided by Nachmansohn and Machado (13) who discovered a soluble enzyme system in extracts of brain tissue which catalyzed the acetylation of choline in the presence of adenosine triphosphate (ATP). Lipmann (8) and Kaplan and Lipmann (5) described an enzyme system in extracts of pigeon liver which catalyzed the ATP and coenzyme A (CoA) dependent acetylation of sulfanilamide.
These investigators were the first to identify CoA as a necessary factor in acetate activation. Final proof of the constitution of active acetate was provided when Lynen and Reichert (10) isolated and identified acetyl CoA.
Enzyme extracts were obtained from pig heart and rabbit heart by Beinert et al (1) and pigeon liver and yeast by Jones et al (4) which catalyzed the reversible reaction of ATP, acetate, and CoA to yield acetyl CoA, adenosine monophosphate (AMP), and inorganic pyrophosphate (PP). The overall reaction is formulated in the following equation : Acetate + ATP + CoA --Acetyl CoA + AMP + PP Acetic thiokinase was extracted from the tissues of higher plants by Millerd and Bonner (12) . The enzyme was obtained by these authors from every tissue in which it was sought; however, the most active preparations were obtained from spinach leaves. The enzyme appeared to be associated with the mitochondria in both plant and animal organisms.
Acetic thiokinase has been shown to require Mg+ + (1, 4, 12) for activity. In addition Jones et al (4) reported that the reaction rate appeared to be increased in a medium containing K+. Von Korff (15) made a study of the effects of alkali metals on the overall acetate activation system from animal tissues and concluded that the reaction was absolutely dependent upon univalent cations and that maximum activity was obtained with K+, Rb+, or NH,+ at concentrations of 0.04 M. Na + or Li+ strongly inhibited the reaction. The inhibition by Na+, however, was not overcome by K + indicating that the inhibition was not due to a competition between Na+ and K+. The alkali metal requirements of acetic thiokinase from higher plants has not been reported in the literature.
Berg (2, 3) Millerd and Bonner (12) . All reagents used and all operations involved in the preparation of the enzyme were maintained between 0 and 40 C. In preparing the crude extract the acetone powder was ground with mortar and pestle for 5 minutes with 20 weights of 0.02 M tris (hydroxymethyl) aminomethane (Tris) buffer at pH 7.4. The suspension was centrifuged for 10 minutes at a force of 15,000 X G and the precipitate discarded. The concentration of nucleic acids in the supernatant solution was determined spectrophotometrically by the procedure described by Layne (6) PLANT PHYSIOLOGY of condensing enzyme is definedl as that amount which gives an optical density change of 0.01 per minute under the standard assay conditions. Protein was determined by the Folin-phenol method of Lowry et al (9) using bovine albumin as the standard.
RESULTS
UNIVALENT CATION ACTIVATION: The curves in figure 1 (major graph) illustrate the influence of chloride salts of K+, NH4 , and Rb+ on the activity of acetic thiokinase. In these experiments an extract was utilized that had been dialyzed for 6 hours against 0.001 M Tris buffer at pH 8.0. As indicated by these curves the enzyme activity was absolutely dependent upon univalent cations. Periods of dialysis less than 6 hours were not sufficient to remove all endogenous univalent cations. Maximum enzyme activity was exhibited with chloride salts of K+, NH4+. or Rb+ at a concentration of 0.04 I. The addition of these salts at levels higher than 0.04 M resulted in inhibition. Using the points on the curve which were free of apparent inhibition, plots were constructed (inset graph, fig 1) according to the method of Lineweaver and Burk (7) and the Michaelis constants (KA) for the activating cations were calculated. KA values for K +, NH4+, and Rb were, respectively: 9 X 10-3 M; 5 X 10-3 M, and 9 X 10-s.Mf. These values are only approximations, however, because concentrations of salts greater than 0.04 M resulted in inhibition. This was most apparent with NH1Cl.
The enzyme was not activated by Na + or Li + and inhibition was produced by low concentrations of these cations. When a concentration of 0.05 M Na+ or Li+ was included in the standard assay mixture, enzyme activity with the two ions was inhibited 38 % and 56 %, respectively. To or not the inhibition produced by Na + or Li+ was due to competition of these cations with the activating univalent cations, KCl saturation curves were determined at various concentrations of Na + or Li +. Lineweaver-Burk plots of these data are presented in figures 2 and 3. Failure of the projected curves to intersect at infinite KCI concentration demonstrates that the inhibition by Na+ or Li+ is not competitive with respect to K+.
EFFECT OF VARIOUS ANioNS OF ENZYME Ac-TIVITY: As indicated by the curves in figure 4 , the influence of univalent cation salts on enzyme activity was not independent of the balancing anion. 
